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(54) Safety circuit for electrical devices 

(57) An electrical safety circuit for discontinuing the 
operating power to an electrical device having circuit el- 
ements that are energised by an operating power, when 
overheat conditions are present. 

The safety circuit comprises a conductive element 
in thermal proximity to at least one of the circuit ele- 



ments. The conductive element is adapted to break in 
response to high temperatures. 

A switching circuit is also provided which is coupled 
to the conductive element and the operating power. The 
• switching circuit responds to a break in the conductive 
element by cutting the operating power to the device. 
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Description 

The present invention relates to a safety circuit for 
use in connection with electrical devices. 

In electrical devices, it is sometimes necessary to 
discontinue the operating power in order to prevent 
damage or injury due to overheating conditions. Sub- 
stantial progress has been made in the development of 
safety means to accomplish this task in connection with 
electrically heated blankets and bed covers. 

Electric blankets are typically formed with fabric 
shells which include passageways throughout the area 
of the blanket in which a tortuous low wattage heating 
element is threaded. In order to provide protection 
against the overheating of the heating element, it is 
known to locate bimetallic thermostat or continuous 
sensing wires in close proximity to the heating element 
in order to sense overheat conditions. Such safety 
means respond to overheat conditions by operating a 
relay or similar switching device to open the circuit and 
thus shut off operating power to the heating element. 

In more modern electric blankets, the heating ele- 
ment consists of two, spaced conductors which are en- 
closed by a positive temperature coefficient (PTC) ma- 
terial. Such a heating element is self-limiting from a tem- 
perature standpoint which enables it to compensate for 
some- overheat conditions "without requiringthe operat- 
ing power to be discontinued. However, separate means 
are still necessary for discontinuing the operating power 
if extreme overheat conditions exist such as when a bro- 
ken or open circuit occurs in connection with one of the 
two conductors of the PTC heating element. Such safety 
means typically operate by blowing a fuse to interrupt 
the circuit before a dangerous condition develops. 

It is an object of the present invention to provide an 
improved means for discontinuing operating power to 
an electrical device in an overheated condition. 

According to one aspect of the present invention 
there is provided an electrical safety circuit for an elec- 
trical device having circuit elements that are energized 
by an operating power, the safety circuit comprising: 

a conductive element in thermal proximity to at least 
one of the circuit elements that are energized by the 
operating power, said conductive element being 
structured for breaking in response to high temper- 
atures; and 

a switching circuit coupled to said conductive ele- 
ment and the operating power, said switching circuit 
responding to a break in said conductive element 
by discontinuing the operating power to the electri- 
cal device. 

According to another aspect of the present inven- 
tion, there is provided an electrical safety circuit for an 
electrical device having circuit elements that are ener- 
gized by an operating power, the safety circuit compris- 
ing: 



a means for conducting current, said conducting 
means being in thermal proximity to at least one of 
the circuit elements that are energized by the oper- 
ating power, said conducting means structured for 

s breaking in response to abnormally high tempera- 
tures of the at least one circuit element; and 
a means for switching coupled to said conducting 
means and the operating power, said switching 
means responding to a break in said conducting 

io means by switching off the operating power to the 
electrical device. 

According to a further aspect of the present inven- 
tion, there is provided a method for protecting an elec- 
ts trical device that is energized by an operating power and 
in which an overheating condition exists, the method 
comprising the steps of: 

severing a conductive element in thermal proximity 
20 to the overheating condition; and 

switching off the operating power to the electrical 
device in response to the severing of said conduc- 
tive element. 

25 in order that the invention may be more readily un- 
derstood, and so that further features thereof may be 
appreciatedran embodiment will now be described with 
reference to the following drawings, in which: - 

30 FIGURE 1 is a schematic diagram of an electric 
blanket embodying the present invention; 

FIGURE 2 is an enlarged sectional view of the pos- 
itive temperature coefficient heating element of the 
35 present invention; and 

FIGURE 3 is a schematic circuit diagram of the 
safety circuit of the present invention. 

40 The safety means of the present invention can be 
implemented in all types of electrical circuits, electrical 
devices, and power cords, including, but not limited to, 
electric blankets, electric heating pads, electric motors, 
and wiring circuitry for buildings. The following descrip- 

45 tion focuses on the present invention's application within 
an electric blanket for the purposes of explanation. Re- 
ferring first to Fig. 1, shown is an electric blanket 10 in 
which the safety means of the present invention may be 
found. Blanket 10 includes an elongated heating e!e- 

50 ment 1 2 that is looped back and forth through channels 
formed in an electric blanket shell 1 4 to provide heat 
evenly across the surface- of the -blanket -in a we ll-known 
manner. Although only one heating element is shown 
which is typically on the order of 100 feet long, two or 

5S more heating elements may be included in a single blan- 
ket. A controller 16 is connected to heating element 12 
and includes an on/off switch 1 8, a start button 20, and 
an adjustable heat control 22 that enables the operator 
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of blanket 10 to adjust the heat generated by heating 
element 12. Controller 16 couples blanket 10 to a suit- 
able source ot electrical operating power through plug 
24. 

Fig. 2 shows a sectional view of heating element 1 2 s 
of the present invention that is implemented in electric 
blanket 10. Heating element 12 is of a type utilizing a 
positive temperature coefficient (PTC) material 26 
which is extruded between and around a pair of spaced 
conductors 28 and 30 and which forms a dogbone 10 
shape. A suitable electrically insulating coating 32 is ex- 
trudeGk.owe/.JPTC* material 26. Although the specific 
structure of the PTC heating element may vary consid- 
erably, preferred embodiments of such a heating ele- 
ment are detailed in U.S. Patent No. 4,277,673 to Kelly, 1$ 
issued on July 7, 1 981 , entitled ELECTRICALLY CON- 
DUCTIVE SELF-REGULATING ARTICLE, and in U.S. 
Patent No. 4,309,596 to Crowley, issued on January 5, 
1982, entitled FLEXIBLE SELF-LIMITING HEATING 
CABLE, both patents of which are incorporated herein 20 
by reference. Typically, the PTC material in the heating 
element has a very high surface resistance, and is com- 
prised of polyethylene, silicone rubber, or the like, hav- 
ing carbon black particles mixed therein in such a man- 
ner as to give specific temperature/resistance charac- 25 
teristics. In the preferred embodiment, each of conduc- 
tors 28 and 30 havean insulating core over which con- 
ductor wire has been helically wound, with each core 
having been coated with a conducting carbon disper- 
sion, as detailed in U.S. Patent No. 4,309,596 to Crow- 30 
ley. The coating applied to each core counteracts the 
high surface resistance of PTC material 26. resulting in 
a low resistance electrical interface between PTC ma- 
terial 26 and each of conductors 28 and 30. In operation, 
electrical current passes between conductors 28 and 30 35 
and through material 26 therebetween. PTC material 26 
provides a resistive heating area throughout the entire 
length of heating element 12 and, although shown in Fig. 
3 as discrete parallel resistances, form a single contin- 
uous resistance heater between conductors 28 and 30. 40 

The formulation of PTC material 26 and the physical 
dimensions of its extrusion are selected so that the re- 
sistance and; thus, the heat' dissipation per fodfdf" length v 
are reasonably constant at any given temperature. At 
low temperatures, the heat dissipation per foot will be 45 
greater than at normal room temperatures. When in an 
overheat or high temperature condition, the heat dissi- 
pation will be less than normal. PTC material 26 sell- 
limits to produce a given heat dissipation or wire tem- 
perature for every different ambient and insulation sys- so 
tern. In this way, when a section of blanket 1 0 is bunched 
up or abnormally restricted insofar as heat transfer -is 
concerned '(caused by,- for example, something resting 
on top of the blankel), heating element 12 reacts to the 
new environment and reduces its heat dissipation in that ss 
area in an attempt to maintain a reasonably constant 
temperature. 

Included in heating element 1 2 of the present inven- 



tion is a conductive element 34 (Fig. 2) that runs parallel 
to conductors 28 and 30 throughout the length of the 
heating element. In the preferred embodiment, element 
34 is a filament or fiber, and is positioned in a gap 36 
(somewhat exaggerated in Fig. 2) between PTC mate- 
rial 26 and insulation coating 32. Positioned as such, 
fiber 34 is in close thermal proximity to conductors 28 
and 30. However, unlike conductors 28 and 30, conduc- 
tive fiber 34 is not coated with a conducting carbon dis- 
persion. Therefore, the high surface resistance of PTC 
material 26 causes conductive fiber 34 to be essentially 
electrically insulated, resulting in very little leakage cur- 
rent passing between fiber 34 and conductors 28 and 
30. In the preferred embodiment, conductors 28 and 30 
are separated by a distance of approximately 0.040 
inches, and conductive fiber 34 is separated from each 
conductor by a distance of approximately 0.031 inches. 
The composition of fiber 34, described below, is such 
that it breaks when exposed to high temperatures asso- 
ciated with excessive overheating conditions which can- 
not be compensated for by the self-limiting nature of 
PTC material 26. 

There are many types of materials and composi- 
tions that can be used for conductive element 34. Any 
metal, metal alloy, or electrically conductive material, 
and combinations thereof, can be used, including, but 
not limited to: . 

Stainless steel 
Zirconium/copper 
Copper and copper alloys 
Nickel and nickel alloys 
Platinum 

Lead and lead alloys 
Silver 

Nickel/chromium 
Gold 

Nickel/chromium/iron 

Aluminum 

Brass 

Zinc alloys 

Beryllium/copper 

Efrbrize 

Iron 

Iron/chromium/aluminum 
Cadmium alloys 
Tin and tin alloys 
Carbon 

Phosphor/bronze 

Also, any metallic or electrically-conductive coated 
fiber or yarn can-be used for conduetiveJiber 34, nndud- 
ing, but not limited to: 

Silver coated yarn 
Nickel coated yarn 
Graphite coated yarn 
Copper coated yarn 
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Copper/silver coated yarn 
Silver/nickel coated yarn 
Graphite/iron oxide coated yarn 
Carbon coated yarn 

Furthermore, any yam having any combination of 
metallic or electrically-conductive fillers can be used for 
conductive fiber 34, including, but not limited to: 

Silver filled plastic yarn 
Nickel filled plastic yam 
Carbon Jilied;plastic. yarn . ... , w 
Graphite filled plastic yarn 
Copper/silver filled yarn 
Silver/nickel filled yarn 
Aluminum filled yarn 
Copper filled yarn 
Gold filled yarn 

Many types of optical fibers can also be used for 
conductive fiber 34. 

Several of the above-mentioned materials and 
compositions were tested in an effort to determine which 
constitute the preferred embodiments of conductive fib- 
er 34. Tested were stainless steel fiber, stainless steel 
fibers twisted around a polyester yarn, silver-coated pol- 
yester yarn, si Iver-coat ed poly ethy te n e yarn," and sllve r- 
coated polypropylene yarn. Although all of the tested 
materials and compositions functioned well, it was de- 
termined that stain less steel fibers twisted around a pol- 
yester yarn is the most preferred material. The specific 
type of the most preferred material that was actually 
tested consists of four strands of 35 micron stainless 
steel fiber which are twisted around two 150 denier 
(equivalent to approximately 0.006 inch diameter) 
strands of polyester yam, and is available from Bekaert 
Fibre Technologies as VN 35/4 polyester-stainless steel 
yarn. The polyester contained within this most preferred 
material has a typical melting point of 256 degrees Cel- 
sius, and the stainless steel has a typical melting point 
of approximately 1500 degrees Celsius. 

Among the other materials tested for conductive fib- 
er 34, it was determined that the second most preferred 
material is stainless steel fiber (without the polyester 
yarn). The specific type of the second most preferred 
material that was actually tested consists of 90 strands 
of 14 micron stainless steel fiber (having a typical melt- 
ing point of approximately 1500 degrees Celsius), and 
is available from Bekaert Fibre Technologies as Bekinox 
#VN-14/IX90/90Z. 

The two above-mentioned most preferred compo- 
sitions for conductive 4iber -34~a*e prefe-rred -because 
they are strong enough to withstand the normal flexing, 
handling, and laundering of electric blankets, and are 
flexible enough so as to not make a blanket too stiff. Fur- 
thermore, for reasons discussed in greater detail below, 
the stranding of the stainless steel is small enough that 
heat will cause conductive fiber 34 to sever before the 



blanket fabric can be ignited. The polyester in the most 
preferred embodiment is beneficial in that it adds 
strength to the stainless steel fiber strands in order to 
facilitate the manufacturing process. 

5 Referring now to Fig. 3, shown is a schematic circuit 
diagram of the safety circuit 37 of the present invention, 
the majority of which is housed within controller 16 (Fig. 
1 ). Plug 24 couples the safety circuit to a suitable source 
of electrical operating power which is typically AC line 

10 voltage. A fuse 38 is included which is connected in se- 
ries with power lead 40 and which serves to interrupt the 
circuit when the current through it exceeds a<predeter- , v 
mined value. In the preferred embodiment, fuse 38 is 
rated at 5 amperes which specifies that it will open the 

15 circuit if the current is at least 4.5 amperes (90 percent 
of its rating). The rating of fuse 38 is high enough so that 
it will not blow out due to the normally high inrush cur- 
rents, typically of about 4 amperes, that are temporarily 
experienced when power is first supplied to blanket 1 0. 

20 such high inrush currents are caused by the fact that 
PTC material 26, when cool, has a very low resistance 
which rises quickly upon energization of heating ele- 
ment 12. However, fuse 38 will quickly blow out and de- 
energize the circuit if a shorted condition develops in 

2S heating element 1 2, as described below. 

Connected in series with fuse 38 is on/off switch 18 
that is controlled by the operator of blanket TO (Fig. 1). 
Switch 18 is closed when in the "on" position so as to 
couple the rest of the safety circuit to the source of elec- 

30 trical operating power. The safety circuit includes a relay 
comprised of a relay coil 42 and a normally open relay 
switch 44. In the preferred embodiment, the relay has a 
115 volt AC voltage coil and a single pole switch, and is 
manufactured by Cornell Dubilier Corporation. Coupled 

35 to relay coil 42 is start button 20 which, when momen- 
tarily pressed by the operator at a time when on/off 
switch 1 8 is closed ( u on u ), causes a completed circuit to 
be formed whereby relay coil 42 will be energized and 
will have a sufficient current through it to cause relay 

40 switch 44 to close. After the start button 20 is released, 
the completed circuit formed with conductive fiber 34 
(described below), although inducing less current 
through relay coil 42 than start button 20, will thereafter 
cause relay coil 42 to be sufficiently energized so as to 

4S keep relay switch 44 closed. In the preferred embodi- 
ment, start button 20 is a single pole single throw nor- 
mally open momentary switch that is manufactured by 
Grayhill Corporation. 

The safety circuit includes a gas tube 46 which is 

50 energized when relay switch 44 and on/off switch 1 8 are 
closed. Gas tube 46 emits light when energized as such, 
and serves as an indicator 4^ght^to4ndicate#iat-tHe elee- 
tric blanket is in use. In series with gas tube 46 is a cur- 
rent limiting resistor Rl. In the preferred embodiment, 

55 gas tube 46 is a neon bulb, resistor Rl is a 62 KOhm 
resistor, and the combination of tube 46 and resistor Rl 
is rated at 1 20 volts. 

Also included in the safety circuit is a bimetallic ther- 
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mostat 48 that is in close physical and thermal proximity 
to a resistor R2. Resistor R2 is connected so that it is 
energized, and thus generates heat, whenever heating 
element 1 2 is generating heat, and is a 62 KOhm carbon 
resistor in the preferred embodiment. In a manner well- 
known to one of ordinary skill in the art, thermostat 48 
operates like a switch in relation to its temperature which 
is determined by the heat emitted by resistor R2. In par- 
ticular, thermostat 48 is "closed" when the temperature 
thereof is below a threshold value, and is "opened" when 
the threshold temperature is exceeded. The threshold 
temperature,, aod tfcys.the sensitivity oUhermostat .48, 
is controlled by adjustable heat control 22 of controller 
16 (Fig. 1). When the threshold temperature is exceed- 
ed and thermostat 48 is opened, neither resistor R2 nor 
heating element 12 is energized, causing them to cease 
generating heat and to begin to cool. When resistor R2 
has cooled to the point where the temperature of ther- 
mostat 48 falls below the threshold temperature, ther- 
mostat 48 closes, causing resistor R2 and heating ele- 
ment 12 to once again be energized. This cyclic nature 
enables the operator of blanket 10 to effectively control 
the amount of heat generated by heating element 1 2 by 
means of adjustable heat control 22. 

Fig. 3 also shows heating element 12. When on/off 
switch 18, relay switch 44, and bimetallic thermostat 48 
are closed, heating" element 12 is energized arid gener- 
ates heat by means of current passing between conduc- 
tors 28 and 30 through the resistive PTC material 26. 
For reasons discussed below, the two ends 50 and 52 
of conductor 28 are coupled together, and the two ends 
54 and 56 of conductor 30 are coupled together. As de- 
scribed above, heating element 12 includes conductive 
element or fiber 34 which is coupled to the operating 
power and, in Fig, 3, extends from point 58 to point 60 
and through the length of heating element 12. Conduc- 
tive fiber 34, electrically insulated from PTC material 26 
and conductors 28 and 30, is coupled to relay coil 42 
and forms a completed circuit path which conducts cur- 
rent when on/off switch 18 is closed. As mentioned 
above, this current energizes relay coil 42, thus keeping 
relay switch 44 closed. 

El'ectric blankets'/such ' aistheone described'above, 
are conventionally used in much the same manner as 
nonelectric blankets. In particular, it is common for elec- 
tric blankets to be flexed and folded repeatedly, either 
during use, between uses, or when washed. In view of 
these demands made on electric blankets, it is neces- 
sary that the heating elements contained in such electric 
blankets be made of suitable dimensions and materials 
so that they can be repeatedly flexed without breaking 
or -resulting-in other- problems, ^ spite ©f-the careful de- 
sign and manufacture of such heating elements,- there 
will be occasions when a heating element will be dam- 
aged to the point where severe overheating conditions 
are created if the blanket is connected to operating pow- 
er. Such severe overheating conditions may burn the 
heating element and cause a dangerous situation to de- 



velop. Examples of such damage to a heating element 
include when breaks or faults develop in one or more 
conductors contained in the heating element, or when 
a short is created between the conductors. The severe 
5 overheating conditions are often caused by electrical 
arcs that can reach temperatures of thousands of de- 
grees Celsius. 

The above-described safety circuit of the present 
invention has been found to prevent or eliminate prob- 
lems of this type. In the situation where a single break 
occurs in either conductor 28 or 30, only a relatively 
small voltage drop, if any, is created acrossJha*br.eak, 
since the ends of each conductor are connected togeth- 
er and coupled to the operating power. The exact mag- 
nitude of this voltage drop is dependant on the location 
of the break with respect to the ends of the conductor 
A break at the middle of conductor 28 or 30 produces 
no voltage drop across the break, whereas a break at 
one end of the conductor produces a maximum voltage 
drop equal to the total voltage drop through the length 
of the conductor. The voltage drop through the conduc- 
tor is dependant on the internal resistance of the con- 
ductor which is kept sufficiently low so that even the 
maximum voltage drop situation does not create an 
electrical arc at the break. In the above described man- 
ner, described in greater detail in UK Patent No. 
2,168,580 to Crowley, "entitled ELECTRIC BLANKET 
OR PAD and incorporated herein by reference, the safe- 
ty circuit prevents a single break in one or both.of con- 
ductors 28 and 30 from creating an overheating condi- 
tion. ^ 

However, in the situation where two breaks occur in . 
either conductor 28 or 30, the voltage drop across one 
or both breaks is usually very significant, resulting in the 
creation of an electrical arc. Such an arc, as mentioned 
above, can generate excessive heat which, if the oper- 
ating power is not discontinued, can create a hazardous 
situation by burning PTC material 26, insulating coating . 
32, and ultimately the labric of blanket 10. 

Conductive fiber 34 of the safety circuit of the 
present invention prevents a hazardous situation from 
developing when two breaks occur in either conductor 
28 t 5r 30: As hnentidnetf above, fiber 34*is*in'cltfse phys- 
ical and thermal proximity to conductors 28 and 30 and 
is formed of material which causes it to sever when ex- 
posed to high temperatures. As such, conductive fiber 
34 will not break during normal operation of blanket 10 
when heating element 12 is generating the desired 
amount of heat, but will quickly break if excessive over- 
heating conditions develop such as that caused by an 
electrical arc. Such a break in conductive fiber 34 will 
open- the -circuit-path -which normally conducts -current 
through relay coil 42. The break will thus de-energize "■ 
relay coil 42, causing relay switch 44 to open and to dis- 
continue operating power to heating element 12. The 
materials used for conductive fiber 34, described above, 
are selected so that fiber 34 will sever, and the operating 
power will be discontinued, before any hazardous situ- 
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ation develops. 

In the situation where a short circuit condition oc- 
curs between conductors 28 and 30, the current 
throughout the safety circuit will increase. If the short is 
severe, the increased current through conductors 28 
and 30, if the operating power is not discontinued, may 
cause heating element 1 2 to overheat, even to the point 
where electrical arcing occurs, such that a hazardous 
situation develops. Fuse 38 of the safety circuit prevents 
such overheating conditions by opening the circuit, thus 
discontinuing the operating-power, if the current through 
it exceeds a predetermined value which, in the preferred 
embodiment, is approximately 5.0 amperes. However, 
in the unlikely event that fuse 38 should happen to mal- 
function, conductive fiber 34 will prevent a hazardous 
situation from developing. In the manner described 
above, fiber 34 will sever, thus discontinuing the oper- 
ating power, it the temperature of heating element 12 
reaches a dangerously high level due to the short. 

From the above description, it can be seen that con- 
ductive fiber 34 and the safety circuit of the present in- 
vention can be easily implemented to protect against 
overheating conditions in almost any situation. Further- 
more, the benefits of such a safety circuit can be realized 
in all types of electrical circuits, electric devices, and 
power cords, regardless of whether the operating power 
is AOorDC. ■ " 

The above description is considered that of the pre- 
ferred embodiment only. Modifications of the invention 
will occur to those skilled in the art and to those who 
make or use the invention. Therefore, it is understood 
that the embodiment shown in the drawings and de- 
scribed above are for illustrative purposes and are not 
intended to limit the scope of protection of the invention, 
which is defined by the foregoing claims as interpreted 
according to the principles of patent law. 

The features disclosed in the foregoing description, 
in the following claims and/or in the accompanying 
drawings may, both separately and in any combination . 
thereof, be materia! for realising the invention in diverse 
forms thereof. 



Claims 

1. An electrical safety circuit for an electrical device 
having circuit elements that are energized by an op- 
erating power, the safety circuit comprising: 

a conductive element in thermal proximity to at 
least one of the circuit elements that are ener- 
^iz ed-by the -operating power, said conduct ive 
element being structured for breaking in re- 
sponse to high temperatures; and 
a switching circuit coupled to said conductive 
element and the operating power, said switch- 
ing circuit responding to a break in said conduc- 
tive element by discontinuing the operating 
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. power to the electrical device. 

2. The safety circuit as defined in claim 1 wherein said 
conductive element comprises stainless steel fibres 
twisted around a polyester yarn. 

3. The safety circuit as defined in claim 1 wherein said 
conductive element comprises stainless steel fiber. 

4. The safety circuit as defined in any preceding claim, 
wherein said switching circuit comprises a relay. 

« 

5. The safety circuit as defined in any preceding claim 
further comprising a fuse that is coupled to the op- 
erating power, said fuse discontinuing the operating 
power to the electrical device when a predeter- 
mined current level is exceeded. 



6. The safety circuit as defined in claim 1 wherein the 
20 electrical device is an electric blanket. 

7. The safety circuit as defined in claim 6 wherein the 
at least one circuit element is a positive temperature 
coefficient heating element having two spaced con- 

2S ductors, and wherein said conductive element is 
contained within the heating element and runs par- 
a I lei to "the conductors. 

8. The safety circuit as defined in claim 7 wherein each 
30 of the two spaced conductors have two ends which 

are connected together. 

9. The safety circuit as defined in any preceding claim 
wherein said conductive element breaks before a 

35 fire is ignited in the electrical device. 

10. The safety circuit as defined in any of claims 1 to 8, 
wherein said conductive element breaks if an open 
circuit or short circuit condition occurs in the elec- 

40 trical device. 

11. An electrical safety circuit for an electrical device 
having circuit elements that are energized by an op- 
erating power, the safety circuit comprising: 

45 

a means for conducting current, said conduct- 
ing means being in thermal proximity to at least 
one of the circuit elements that are energized 
by the operating power, said conducting means 
5° structured for breaking in response to abnor- 

mally high temperatures of the at least one cir- 
cuit element; and 

a means for switching coupled to said conduct- 
ing means and the operating power, said 
55 switching means responding to a break in said 

conducting means by switching off the operat- 
ing power to the electrical device. 



6 



11 



EP0 809 417 A2 



12. A method for protecting an electrical device that is 
energized by an operating power and in which an 
overheating condition exists, the method compris- 
ing the steps ot: 

5 

severing a conductive element in thermal prox- 
imity to the overheating condition; and 
switching off the operating power to the electri- 
cal device in response to the severing of said 
conductive element. 10 
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(54) Safety circuit for electrical devices 

(57) An electrical safety circuit for discontinuing the 
operating power to an electrical device having circuit el- 
ements that are energised by an operating power, when 
overheat conditions are present. 

The safety circuit comprises a conductive element 
in thermal proximity to at least one of the circuit ele- 



ments. The conductive element is adapted to break in 
response to high temperatures. 

A switching circuit is also provided which is coupled 
to the conductive element and the operating power. The 
switching circuit responds to a break in the conductive 
element by cutting the operating power to the device. 
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